The results of a study to investigate possible underdiagnosis of hyperthyroidism in the elderly are reported. Four out of 24 patients with atrial fibrillation for which there was no obvious cause and who had normal thyroid hormone measurements were found to have subnormal thyrotropin responses to thyrotropin-releasing hormone and abnormal thyroid scans. The implications of this finding are discussed.
Introduction
Hyperthyroidism may be overlooked in elderly patients because the clinical features are often atypical'. Atrial fibrillation, which develops in lQ....15% of patients with overt hyperthyroidism", is common in the elderly and may be the only clinical indication of the disease". It is also possible to overlook the diagnosis of thyroid heart disease because some hyperthyroid patients have normal measurements of thyroid hormones", although the frequency with which this problem occurs in clinical practice is controversial 5 • To minimize underdiagnosis of hyperthyroidism it has been suggested that the TRH test (thyrotropin (TSH] response to thyrotropinreleasing-hormone [TRH]) should be used as the screening investigation for hyperthyroidism".
We report the results of a study to investigate the possible underdiagnosis of hyperthyroidism in elderly patients who have atrial fibrillation with no obvious cause and normal thyroid hormone measurements. Each patient was investigated with a TRH test and when the TSH response was subnormal a thyroid scan was performed.
Patients and methods
The study comprised 20 female and 4 male patients aged 65-91 years (mean 81 years). Atrial fibrillation was the only clinical feature to suggest hyperthyroidism, except in one patient who also had cardiac failure and persistent weight loss. All 24 patients had measurements of total thyroxine (TT4), total triiodothyronine (TT3),thyroid-binding-globulin (TBG) and basal TSH within the respective normal ranges shown in Table 1 .
Patients not included were: (1) those with other causes for atrial fibrillation: ischaemic heart disease (angina or previous myocardial infarction), valvular heart disease, a diastolic blood pressure greater than 110mmHg, pneumonia, malignant disease or a history of alcohol abuse; (2) those with other conditions associated with a subnormal TSH response to TRH, i.e. diabetes mellitus, renal failure, hypopituitarism and depression; (3) those who had been prescribed drugs known to be associated with a subnormal TSH reponse to TRH: aspirin, levodopa, theophylline, steroids and oestrogens.
A TRH test was performed for each patient. The TSH concentrations were measured on serum samples obtained before and 20 minutes after intravenous administration of 200JlgofTRH. (The normal range for the TSH response to TRH is shown in Table  1 .) Care was taken to prevent extravasation of the TRH bolus around the injection site.
Technetium-99m thyroid scans were performed for patients in whom the TSH response to TRH was subnormal. An increase in either total uptake within the gland or in local uptake with suppression of uptake in internodular tissue was taken as additional evidence of hyperthyroidism. 
Results
Four of the 24 patients had a subnormal TSH response to TRH. The results for these are shown in Table 1 , together with their respective thyroid hormone and TBG measurements, which were normal. The response to TRH was in the euthyroid range for the remaining 20 patients. Thyroid scans performed for the 4 patients found to have subnormal TSH responses to TRH were interpreted as showing multinodular goitres with single or multiple autonomously functioning nodules causing hyperthyroidism (Table 2 ).
Both lobesofthe thyroid gland wereenlarged and irregular. The left lobe extendedbelowthe sternum and had increased tracer uptake 2 The thyroid gland wasenlarged and showed multiplefocal abnormalities with areas of increased tracer uptake 3 Increased tracer uptake in an area ofthe right lobewith decreaseduptake throughout the rest of the gland 4 Both lobesof the thyroid gland weremarkedly irregular with focal areas ofincreased tracer uptake throughout
Discussion
The high proportion of patients in this study with subnormal TSH responses to TRH and abnormal thyroid scans suggests that a considerable number of elderly patients who have atrial fibrillation with no obvious cause and normal thyroid hormone measurements have hyperthyroidism. Only one of the 4 patients whose TRH test and thyroid scan results were abnormal had any other clinical features suggestive of hyperthyroidism, these being weight loss and cardiac 'failure. Atrial fibrillation complicating hyperthyroidism is associated with an increased morbidity and mortality, particularly as a high incidence of arterial embolism has been reported". Stable sinus rhythm may be re-established more readily when hyperthyroidism is treated early".
Normal ranges for hospital laboratory investigations are derived from populations of predominantly young adults, but the mean serum TT3 in healthy subjects has been reported to decline with advancing age", Thyroid hormone measurements for all the patients we studied were well within the normal range for our laboratory. Forfar et al."
reported 4 patients, aged 4lH>7, who had atrial fibrillation and subnormal TSH responses to TRH together with normal thyroid hormone measurements; 3 had TT3 measurements towards the upper end of the normal range for their laboratory and the one patient who had unequivocally normal thyroid hormone measurements had a normal thyroid scan.
The TRH test has been regarded as a more reliable indicator of hyperthyroidism than thyroid hormone measurements, particularly in acutely ill and elderly patients", This view has recently been challenged by Acknowledgments: Wewishto thank ProfessorM N Maisey for his helpful advice.
Davis et al. l o who suggested free thyroid hormone measurements are more reliable. Their patients were unselected, which may in part explain this conclusion since a number of non-thyroid conditions are known to affect the TRH test", Further, no data were presented from thyroid scans, so their conclusion on the relative merits of the TRH test and free thyroid hormone measurements is difficult to evaluate.
The TRH test is time-consuming and can be unpleasant for the patient", although all our patients tolerated it well except for one who complained of transient-dizziness during the injection. In future the test could be replaced by a single measurement of TSH using the more sensitive technique of immunoradiometric assay I I , but this may be unreliable in acutely ill elderly patients!",
The clinical follow up of patients with hyperthyroidism diagnosed during our study was of interest. Patient 1 was not treated since she was otherwise clinically euthyroid; a year later she developed a severe stroke and subsequently died. Patient 3 was treated with 131 I. She reverted to sinus rhythm and has been reviewed for over a year, during which her rhythm has not changed and she has remained well. Stable sinus rhythm is unlikely to be re-established unless curative treatment for hyperthyroidism is undertaken early I I. Patient 4 was also treated with 131 I. Before treatment her atrial fibrillation and cardiac failure were difficult to control, requiring high doses of diuretics and a digoxin concentration above the therapeutic range, though not associated with toxicity. Following treatment there was considerable symptomatic improvement; the dose of diuretics could be halved and the ventricular rate was controlled with a digoxin concentration well within the therapeutic range. Patient 2 refused treatment and was lost to follow up, having moved out of the area.
In addition to the patients included in our study, a 73-year-old woman admitted to one of our wards had longstanding atrial fibrillation secondary to rheumatic mitral valve disease which had become difficult to control. Thyroid hormone measurements were normal but there was a subnormal TSH response to TRH. A thyroid scan showed a multinodular goitre with an autonomous nodule in the right lobe, supporting a diagnosis of hyperthyroidism. Following treatment with 131 I, her exercise tolerance markedly improved and her heart rate, which was 130 beats/ min, has fallen to 90 beats/min during the six months since treatment.
The results from our study suggest that the investigation of atrial fibrillation in the elderly should include a TRH test when other causes have been excluded and thyroid hormone measurements are normal; the test should also be considered when there is clinical suspicion of thyroid heart disease complicating any other cause for atrial fibrillation.· Any firm conclusion as to the benefits of treatment must await a larger study, but we consider the results of our treated patients are sufficiently encouraging to indicate the importance of pursuing the diagnosis, with thyroid scans used to further substantiate hyperthyroidism for patients in whom a subnormal TSH response is obtained. This would be particularly relevant when any non-thyroid condition is present which is known to affect the TRH test.
Results Patient
Maybe Cronkhite-Canada one cried perhaps lymphangioma Just a vascular anomaly or plump and fat lipoma.
Oh how endlessly they argued with increasing agitation Till Ampulla ordered silence he would make a declaration Since this arborizing polyp had a smooth muscular core With a normal epithelium then speculate no more.
It's a form of hamartoma Peutz and Jeghers had described Which may be but one of many like this growth amidst our tribe.
So his messengers were sent beyond the Ligament of Treitz And returned with information after four and twenty nights.
As they rode along the small bowel several polyps had they met Living quietly but rumors were they might intussuscept.
Since they rarely go malignant there's no reason for alarm Said Ampulla, live beside them and just pray they'll do no harm. There arose a growth peculiar like a bush along the shore It expanded in the lumen slowly larger more and more.
How it quaked when peristaltic waves passed through its muscled reins And grew red engorged congested as a twist compressed its veins.
On the orders of Ampulla came the savants to assess it With their scopes and rays and needles How they dug and scraped compressed it. 
Adenoma wallunlikely they proclaimed in tones monastic

